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(57) Abstract: A luminescent element characterized by having a 
layer containing a metal coordination compound which has a partial 
structure ML m represented by the following general formula (2) 
and which as a whole is preferably represented by the following 
formula (3). ML m L' n (3) [In the formula, M represents a metal atom 
selected among iridium, platinum, rhodium, and palladium, and 
represent bidentate ligands different from each other; m is 1, 2, or 
3 and n is 0, 1 , or 2, provided that m+n is 2 or 3; the partial structure 
ML m is represented by the following general formula (2) (wherein 
B represents an isoquinolyl group bonded to the metal M through 
the "N" and cyclic group A, which is bonded to the 1 -position 
carbon atom of the isoquinolyl group, is bonded to the metal M 
through the "C M ); and the partial structure ML' n is represented by the 
following general formula (4), (5), or (6).] The luminescent element 
luminesces at a high efficiency, retains a high luminance over long, 
and is suitable for red luminescence. (2) (4) (5) (6) 
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mi (a) ic i 2 /utftmm i zfrhtizm 
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Sem (sample) ": Dtt*T*HijB LfcB#(D3£)fe;*^ h/Wffi3»3£^ 
r :tf7 9^#S^ifel¥tt Ir(ppy) 3 <O9^mm<0 1 t Lfciffi*iMff 
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< 3 ~ 5 , it&m 1 > 

$£%:<Dmytw&<D{xm t utbuis i r ( P p y ) z ^m^^ti 0 
1 Tots^ii, a 1 is^iit lt 1 2 si?^ h<z>i£ift«jE&ep 

U T iim W^f« «r *T ft V > % 3§ ft*f S 3&« ¥«-T & * X <D B#Ffl £ ft o fc. 
j&MC«g¥^H#F3#*# < ft9. #^<D*t^<D^&U:£*Lfc»^ 



i24 





Hfttt^N o. 


(hrs) 




1 


1550 




24 


11Q0 




28 


1350 




lKppy) 3 


350 



< mmrn 6 > 
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m lOOmm, m 100mm, J? $ 1. lmm©^7^1^ 2 lJbfciSWS 

^2 2 (f&mm) t \^xm ioonm/?co nom&x'ty *mzxtef$.&, 

V V ? *m&t IT 100 /zm $%<Dmm&fflM 40 txm T* 100 94 >- 

ggVN-C-^^ ^^^{--C, IOOmbi *I<7)fl;^SrP^|5S 40Mm -c 100 >- 
^«A1 m& 24^, jg^m^ 2 2 <t £ 9 t- N 2.7X 

10- 3 Pa (D^#-e*^^^fe^T^^ LfCo #JR«1^ (mm) 2 4li 
10 Al/Li £^(Li:i. 3wt%) ^^W- 10nm, o<5^TAl £ 150nra (Dm^Xm 

r (D ioox 100 (D&m^ h v fxmmmR l^^, 

3 sK/w hcDlf^ff -Jt-SrHH^T, 7 tfOu l 3 tfOv h<DiJIt\ 

15 h V ? *mW}&&^ ^ofc 0 7U-A^t|S[30Hz f-fy^-l/- 



CI 




20 'f y^- / !i >N — ^=*r K (MyKitl&M) 6 9. 3 g (4 4 8 mm o 

1 e )\ ? u v -fo>VJ* 2 2 5ml'tl!ly h/KD 3 o p 7 7 ^. ra (cAtt 
T$£ L „ TK^m^T , 1*1 *§. & 1 5 - 2 0 <C o T ^" iXj&fl: V •/ 2 
1 9. 6 g ( 1 4 3 2mmp 1 e) £ *$> o < 9 J^T Lfc 0 . cO^#^ b , 
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ufco m&z-yy n-^ ^77^- (Visits : y ° 

5/1) tf»«u i-^pp-{y^;y^efeis 

&3 5. 5g (ifes£4 4. 9%) £r#7c„ 



1 0 Oml W30P77^3|I7i ^/^^ P i'Bfc ( jSC^-fb^c®*) 3 . 
04 g (2 4. 9mmo 1 eK l-^BP>f y*/ 09 g 

(2 5. Ommo 1 eK h/^V2 5ml, ^*y— /H 2. 5ml 
fei^2M-^t h U «?^7K^^2 5m 1 &A*K I^ITii&t* 
i#b^^fjf h7^r^ (M) 7x^*^7^y) s<?&9J» (0) 
0. 9 8 g (0. 85mmole) &fiQ*-tc 0 ^^m, 

{feffiffi. : V P P*/VA/> y y — 7V : 10/1) tillv \-7 zc 

y *y y ^2. 20g (ifc^4 3 . 0%) &#fc 0 zp<k&Vo.c> 

%9 n n */i/A^$« 'H-NMR *-<y h/Ufcia 7 1^1% 




+ 



CI 





♦1 • 
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1 OOmHD4oP77^3|:^!Jto ~ )V 5 0ml £: Atb, 
y^t^^?)l 30~140tt'2 B#Rfl L fc„ if \) ± u — 

/^lOOtJt'Mt, l-7i=/Wy*/!lyi. 03g (5. 
5 0 2 mm o 1 e h -f D^7-^ (I I I ) T ^vW T ir h^— h h 

0 . 5 0 g ( 1 . 02 mm o 1 e ) ZAtl. S^^i^T 2 1 

3 0 0 m nciiAL, itmVo&l&WL • 7Ki5feLrb„ 

10 y7(l-7x^Ky^/^-C 2 , N)-< y A (III)(O##,^^0 . 

2 2 g (l(X^2 6. 8%) $rt#fc 0 MALDI-TOF MS ("7 h y ry^^S-l' 

l&Wcft-Jft&i-f^^SCiifc) i: Lt 805. 2 £fifef&L/c„ 

r ^b-^^KDfi^ C3 c */UA^I<7) "H-NMR h/l^HI 8 (C/Tto 

15 ^ <7Mb^^<73^ n d ^/l^i^^O^I^;^^ h >V<D X m a x fi 6 1 9 

nm, *^Jfc^te Ir(ppy) 3=1.0 £ Lfc££ 0.66 7t*o7c 0 

ma x^6 2 0 nmOM)tS:iiLf:. 
<^i£^J8 > (^iJ^{fc^^N o. 2 8 O^) 
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10 



15 





•B(OH) : 




10 0ml ©30P77^3i:9, 9 *f~ fr? >Vi<r - 2 

pVS£2. 91g (12. 2mmoleK l-^n^y^^2. 
OOg (12. 2mmolek h/V^VlOmK, ^*/-/U5m 1 
fc'j;U!2M-^t b ^ ^ AtK^^ 10ml ^Ati, ^Sl^SfeT^iat? 
g#U^?)fh7=3r^ (h!J7x^^7r/) (0) 
0. 4 4 g (0. 3 8mmo 1 e) Srftl*.*:. m.m%ffiTX~5 

h/l^^/g^^A- : 5 0XD T?»*H^ 1~ O. 
f;V7^WV-2-^/V) <<^^^2. 13g (HX^54. 

2%) 



lrtCH 3 COCHCOCH3)3 




10 0ml (04oP77^3(^!'to-/l'5 0 m 1 &A*V 
y!)V^.Lft^ 130-14 ot-C2^M^tf:. ^ y -fe d - 
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;^10 0t*t'ML> 1- (9, 9-i^^f^7/Utl/y-2-^ 
JV) y^yyyi. 61g (5. Olmmole), << ]) i?$J* (I 
I I ) Tir^/l'Tir h 0 . 50g (1. O2mmole) ?rAtl, 

5 ^6 0 0 m UC&AU *tJ»£rili& • 7Ki5fc Lfc 0 r©et®^^^nD 

h!J7[i- (9, 9-v ? ^f;i'7>ii/y-2-^/i') ^y^y !)y 

-C 3 , N]-f y v^A (III)<^£^0 . 38 g (IRS$B3 2. 3%) £ 
#7b 0 MALDI-TOF MS iCi lOfk^t)© M + -C#>3 1153.4 Srfilfg; U 7t 0 
10 r CO-fb-a h /IsZL^&l&VtZ&ytX^i? kWlma x fc£ 6 4 8 nmt% 

i^ltX^fi Ir(ppy) 3 =l. 0 t CTckZ 0. 66 fcofc 0 

max^650n mOifefjt L7t„ 



15 




1 0 Om 1 ©3oP777 3|:f7t7f y-2-./Kn K 
V y ^ttM) 4 . 4 5 g (25. 0 mm o 1 e ) v 1-^Pu^y^y 
1)^4. 09g (25. 0 mm o 1 e h H/l^ ^ 2 5 m 1 N =£- ? / — 
j\>\ 2. 5ml fciO!2M-^^t h y «7A7k*«2 5m 1 £A*K ^ 

20 i^STia t*ijf l/j:^ ^ r h 7 ^ ^ ( Vy Voi^/i^^W V) A 

?i?!^A'(0) 0. 98g (0. 8 5 mm o 1 e ) %lKLx.ti 0 ^<D%.. 
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/v) ^y^y y>-4. 20g (Hx^6 4. 3%) £#fc„ 




5 lOOmKD4on77^3l^!itn-yV5 0ml?:Atl < SSI^ 

i3o~i4 o'c-e 2 mmm&MWvtca yv-tv- 
o otft«t, l- (f7t7fy-2-f/^) ^y^yy 

>- 1 . 3 1 g (5 . Olmmole)^!)^^ (Ill) 7tf^ 
Tirh^. — hO. 50g (1. 02mmole) £: Atl, ^^^?5tcT 2 
10 1 0°C#iaT'5B#P B 1JDm^#U7t o S^^l^t^fClN-S 

»3 0 0mli:ftAU tt«#Jft««t • wOfcBMfc*:* o n 

- (f7t77 4 y- 2-^/W^y^/ u y-c 3 , nm y ^£ 

A(III)<Z>'*fe*&:fcO. 25g -(IR*25. 2%) «r#fc. MALDI-TOF 
15 MS \ZL «fc 0 ZCDik&WKD iTCfcS 973. 1 £$feMbfc„ ^ <Dit&V>l <0 V JV 

xy^f (D|g)fe7.^^ h/l'Wlma x « 6 8 6 nm, S ^ IR ^ H 
Ir(ppy)=l. 0 t bfcBS, 0.07 fcofc 0 

■' ft^No. i oft*?*) tcr co-fk^^MVNyb^^^HiS^J l 

20 £5Sf&bfc 0 
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1 0 Oml «3oP77^3(I2 -^^"7 ^ ^/Kci (T/l^ K U s> 

^ttjRl) 2. 56 g ( 2 0 . 0 mm o 1 e h l-^nn^y^yy> 
5 3. 27g (20. 0 mm o 1 e h YjVol^ i 8ml, / — A' 9 

m 1 *5 «tt>*2M-j^^^ h y ^ AtK^^ 18ml £A*K ^tCjjfcT^ 

^ ^ ( h y ^ ac^yu*;* 7 w ^) 7 * A 
(0) 0. 7 2 g (0. 6 2mmo 1 e) £#D;t7to &&&#E 

y mmm ■. * nn*^A> -oitisiu ^^-r^-* * ;vm& 

»siiL-ci- ^y^y y y2. 40 g (irsp 

5 6. 8 %) £r#fc 0 



15 




1 0 0ml©4OP77^3|:/i) tn-/P5 0 m 1 £A*K Mf?f^ 
7*y ^'.L&aSfei 3 0-1 4 ot^2R#W^jim#U;fc;. ^y-irci- 
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^ioot*T'Mu i- ^y=^/y^i. 05 

g (4. 97mmole)^y^!)A(III) Tir^A-Tir b*- 
h 0 . 50g (1. 02 mm o 1 e ) SrAtb, S^M^T 8 B#Falit?5?c1t 
££Ufc„ gfttl^ifif T-ftiLT 1 N-I^6 0 0ml IC^AI, it 

^■ir;Vj)7A^ hT'iffi^b, h^[l-(2 -^^^/V)^ V^r/ 
U >--C 3 , NM 1) v> ? A (III) O^fe^^ 0 . 38 g (IR*4 5. 
2%) £t#fc 0 MALDI-TOF MS Id £ t) Z(Dik&Vo<Z> WX*foZ> 823.1 £?§ 

10 2nm. Ir(ppy) ,=1.0 t Vtz t t 0.43 tffofc 0 

4 0 nmO#fe^7t§:BISlfco 
< 1 1 > ' 

H 3 C— B(OH)2 + 

15 

200m 1©3oP77^3C4-^ f/>7 * — yU/}? a (7^K!) 
■3^tfc"J4) 3.40g (25. Ommo 1 eK 1 -P n o -Y y =f- / 9 >- 4 . 0 
9g (25. Ommo 1 e) v h^xy25mK 12. 5 

m 1 fc^(J!2M-^t h V l>A7k^^2 5 m 1 &Atl. mm%ffi.TM 
20 fit'fjfL^^bf h 7** (M)7x^/^^7^y) ^^v^^i., 

(0) 0. 98g (0. 85mm o 1 e) SrflPXTt, -tOSK i*&«ET"e8l3 
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immm ■. * ° n * y -/u : 1 o / 1 ) t*^L N 1 - (4- 

^f^7x^^)^y^y y y2.80g (Hx^si. 1%) &.miz 0 zcoikft 

Hfo<7)M? n □ 'H-NMR h/I^H] 9 (C^-t- D 




5 200m 1 ©3oP77^3tIW U v^^MlII) • 3 Tk^P^J (7^ n 

X$±W 0. 58g (1. 64mmole) % 1 - (^^f^i^/f y^/ D ^ 
1.61g (7. 34mmoleh ^ h df- i/rc ^ / - 45m 1 <b zk 15ml £A;H, 

= /W)-f y U >-C 2 , N](^-^Bn)^p;.^(III) (#J^ 
{fc-^No. 661) ©#6t&5fc-1.02g (MX^ 93. 4%) £#7c„ 
(Dl^oo^/l/A» 'H-NMR ^.^^ 0 fc*H"o. - (Dit& 

tfo(D V )V^l^^^(0%%^^^ h/K7) X m a x ft 617n m % i^-i&^te 
15 Ir(ppy) 3 =1.0 £bfc£t 0. 46 Kofc, 
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200m 1 <D 3 OP 77 ^ => b ^ v-;n # j - ;V 70m K T h7^r^ 
[ x _( 4 _^^ 7l ^ / i,)^ ydey y V-C 2 , N](/t n n ) U 

v^-MIII) 0. 95 g (0. 72 mmoleK T±^/^T±V^ 0. 22 g (2.10m 
mole) fc^it b U 'J'^ 1. 04 g (9. 91 mmole) £rA*b % 3E^t^.#fcT 

liar- i b*iw«#u 15 n#K3saffi*#L;fco s^^^^k^u, 

4 — : ? o a 7js/ixA/> 9 J —fr 30/ 1 ) t?»5li 

tl -(4-^^-^731^/1-)^ y^;D V-C 2 , N] (Tir^A-Tir hth) 
y v? 7 A (III) (&\7F<k&V0 No. 43) 0.43g ( 4X * 

41.3%) Sr&fc. MALDI-T0F MS CJ:D:oU«l» M + T*&S 728.2 *• 
5tfSUfc. r<D{k^«felOfi^ n o 'H — NMR WW&EI 

1 1 (£^1% - <D{k&&<D b fr=-'X&WL<D&%*<<# h/KD X m a x 
622 nm, i^-HX^tt Ir (ppy) =1. 0 t b/dirt 0. 70fco7t o 
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100m l©3op77^^l:i - (4- t =f-)V7 ^ =z /v) -fy^y i) y 
0. 27 g (1. 23 mmole), 1 - /V7x^;l/)^ y^ / U y- 

C 2 , N] (TiT^^Ti? h-T h)4 V (Ill) 0.36g (0. 49 mmole) 

5 <b ^ y i? cz -yl- 25ml £A*T^ i80 < Ctti£-C 8 B#IKJj!J03&«# 

MH-TKSfeb, lOO'CT* 5 B#^^JEE^^L/-c 0 ClcofcfcJg^Sr^ a n 

*li - * ^ y + y j|y-c 2 , NM y ^-7 a (in) 

10 (M^it&VQ No. 19) 0. 27 g (Ifc^l 64.5 %) £r#fc 0 

MALDI-TOF MS [C<t!?C©fb^^© M + T'$>5 847.3 £$SfgLfc 0 Cicofc 
n a 'H-NMR h^SrlH l 2 {d^-r o r CO 

it^&KD V^^-^^M<D^%^^<^ h/^lma x« 619nm, 
4*tt Ir(ppy) 3 =l. 0 £ Lfc <t £ 0. 65 tzotz 0 
15 <|l*£0ij 1 2> 

HSt£#!l 11 CO 4 -yf;V7x= yl^/tfn >g&COftfr<9 lC 4 - n -^=3rv' 
;V7xr:/HKn ^£flH^^fi^t&0!] 11 t LT yLT<Dik& 

f h7*^[l-(4 - n - ^^^/W7i=/1/) y =3r / 1) y — C 2 , 
20 N] ( At - o D ) y -7 A (III) (0i|^te^#j No. 667) 
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h^^ls&lfcCD^yt?-^? hsls : X m a x 616 nm 
Ir(ppy)=*l. 0 t Ltcm^mi-I&m : 0.40 

tr*[i -(4 -n - — =3f-v/^7x=/v)^ y=*y u ^-c 2 , N](r-fe^ 

/VTir hth)^y v 5 ? A (III) (fflTFit'&ty) No. 196) 
5 MALDI-TOF MS : M + 868.4 

h A-^^^f&cD^^^^y h/U : *ma x 625 nm 
ft^lfc^ Ir(ppy)=l. 0 t Vtzm(Omi-Um : 0. 87 
FU^[l-(4-n - - -Jr^7i=^) y / D ^-C 2 , N] -Y D 

^^aciii) m^it^m no. 192) 

10 MALDI-TOF MS : M+ 1057.5 

h )V^l/*fe^(D%&%^^V V )V : X m a x 621 nm 
i^Iftif* Ir(ppy)=1.0 £ brc:^(D#^Jtx^ : 0.88 
<M1&ffl 1 3> 

15 /i/.7x=/vjKp ^m&m^zun-fcnMM n ^iictx^T©^ 

r h7^f^[i-(4-n-t^f /W7x=^)^y^y !) ^ - c 2 , . 

N](a-*^^pb)^!) v^^Adll) (m^it^-m No. 669) 

h/l^^jg^cD^ft;*^^ h/W : A. m a x 617 nm 
20 Ir(ppy) 3 =l. 0 t Ufc|^cD*^-l|X^ : 0. 47 

tr*[i -(4-n-t^f>7s=/i/)>f y^y U ^-C 2 , N](T-t^ 

^Tt>t M-T y S?!7 >(III) (flU^b-S^ No. 218) 
MALDI-TOF MS : M+ 924.4 

h/WoiV^^cD^ft^^y h/l' : A. m a x 625 nm 
25 ft^-Hx^ Ir(ppy) 3 =1.0 <b bfc^O*^-^^ : 1.05 

wOlb^^^fi^ a cuft/Vi^^tf) 'H-NMR J*'** h/^SrEI 1 3 kCTjk 
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-To 

N V *[i -(4 - n- t^f^7x=/u)^ v y-c 2 , nm y 

v^AQlI) (mTjkit^-^ No. 214) 

MALDI-TOF MS : M+ 1141.6 

h/l^m V^i&cOlgft;*^ h/W- : A, m a x 620 nra 
Ir(ppy)=1.0 <!: Lfcl^Oi^ifc^ : 0. 75 

<3Ut&#>J 1 4> 

Hi&#J 1 1 0 4 ^/V7 zL~;\,i£n >W£<DiXt><0 (-4 -tert-^^ 

f h?*X[l-(4 ^ ) ^ y ^ y y ^ - c 2 , 

N] (/z - n a)vM L> v>£.MlII) (M^it&Vo No. 665) 

h^xy^i©i3fe^^^ : Ima x 614 nra 

i^-j&Jp Ir(ppy) 3 =l. 0 t LfcBgOi^Hx^ : 0. 39 
[ 1 - (4 si-A'W y^y !) ^-C 2 , N] (Tir^ 

^7t hth)^y 5? ? A (HI) No. 174) 

MALDI-TOF MS : M + 812.3 

l>/l,xy^(D||)t7^^ h/l/: Xma x 626 nm 
Ir(ppy) 3 =1.0 £ Vtcm<Dm+l&m : 0. 66 

> y * [ i - (4 -tert-^^/v7ni=/u)>r y^;D ^-c 2 , nm y 
? a cm) (m^ik&yo No. no) 

MALDI-TOF MS : M + 973.4 

h/i'^^&i@.<D&%*'<? hJU : X rh a x 618 nm 
Ir(ppy) 3 =l. 0 £ LT-^OA^-l&i^ : 0. 73 

<^JS0iJ 15 > . 

Mlfeffl 1 1 <^4 f/V7x=;^D ^^<Dftfc>9 3-7/l/tD7 
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T h7^r^[l-(5-7^tn7x=/l/)^ y^r / U y-C 2 , N] ( n - 
W n ci) y ^7^(111) No. 684) 

5 h A^^}g'ti£tf)3§7fe^^^ h^: A. m a x 625 nm 

Ir(ppy) 3 =1.0 <h Lfcl^-ft-T-Hx* : 0.22 
t'^[l -(5-7/^n7x-/U)-f y^f-y !; ^-C 2 , N](T-te^/l-T 
•fe h-7- hM y (III) m^it^^i No. 47) 

MALDI-TOF MS : M+ 736.2 
10 h/W : Xma x 629 nm 

Ir(ppy) 3 =l. 0 i: bfd^i^f-llx^ : 0. 65 

h y ^[l y^y y v-c 2 , N]^y-y^ 

(III) (flU^b^ No. 23) 

MALDI-TOF MS : M+ 859.2 
15 V jV^.I/^<$l<D?&%7^'<$ \> }V : X m a x 626 nra 

4^i{5i^ Ir(ppy) 3 =1.0 i: bfc|gltf>»^Hx^ : 0.62 
<^^J16> 

HJfe^J 1 1 ©4 -^f/V7x^n ^®?c0^tP«9 \Z. 4-7 ^ri/ 

20 #^bT^T<^b^£iS&^/&Lfc 0 

t'x[i -(4-^a, y ^^^3,^/1.)^ y^y y v-c 2 , N](T-fe^/w 

Tir h)4 y A (III) (W^fc^tt No. 365) 
MALDI-TOF MS : M+ 884. 2 

>;l,x>^f|^%3t7^7 f/>: a x 608 nm 

25 *^l|x^ Ir(ppy) 3 =1. 0 t b7c£: #£>ft^-lR^ : 0.65 

h y ^[i -(4-7x/^->y7x^/i/)'f y =*y y v-c 2 , nm y 
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A (III) (#iJ^<b-£#5 No. 361) 

MALDI-TOF MS : M-f 1081. 3 

h svx-l/f&m^&jt^^? Y/V : I m a x 604 nm 
m^-Um Ir(ppy) 3=1.0 t Lfc£ £<7>lr^it2^ : 0.54 

5 <mmm n> 

1^7[l-(5-^/V7i=;v)^y^y U ^-C 2 , N] (Tir^A-Ti? 

io h-^- y v 1 ^ a cm) (m^it&yo no. 44) 

MALDI-TOF MS : M+ 728.2 

h /V^^^M^^^t*^? h : A. m a x 638 nm 
4T-Hx^ Ir(ppy) 3 =l. 0 £ L/c^O»T-IIx^ : 0.78 

15 (III) (m^t&VO No. 20) 

MALDI-TOF MS : M + 847. 3 

h/l^>-^i£<7>!§}fc;*.^ : X m a x 631 nm 
i-^HX^ Ir(ppy)=1.0 t bfc|^(7)*^-JtX^ : 0. 71 
<^JSM18> 

20 Hjfg^J 1 1 <D 1 - (4-yf/W7x^/P)^73r/ D Z/(D\Xt> <0 ^MW. 

m 7 T'^J&bTt 1 - 7x=/K ydf-/ V >£/Bl\ 11 t p|«m 

■r h7=**(l -7x^/W 7^7 y >--C 2 , N) (n - i?f a u) y 
v^-MlII) (#y^fc>£^ No. 660) LT&Ofc^fc^J&Lfc, 

a(i -7x=:M y^./!) v-c 2 , N)(Ttf^7t i^t h)-f y 

25 # A (ill) m^it^^U No. 42) 

MALDI-TOF MS : M + 700.2 



WO 02/44189 



81 



PCT7JP01/10487 



h/Vxy^^jt^^^ h^: ^ma x 622 nm 
-i^lfc^ Ir(ppy),=l. 0 t U/cKwa^-lR* : 0. 59 
. <MM&\ 19 > 

y^!)v^7A (in) rt Wt b^- HA»t) h P ^['l - (1^7'x = 

)V - 3 _^ y d^y y y - C 2 , N] y «7 A (III) 

No. 3) &^J&Ufc 0 MALDI-TOF MS Id «fc «9 CI (D \t & W <D M + "C &> S 

io 1033. 3 ^^imbfco 

maxli 621 nm, i^lfc^fi Ir(ppy) 3 =1.0 £ 0.53 T'feofc 0 

<HJ&#iJ 20 > 

mg^J 11 <DT±^A-T^ h ^Oftfr <9 3-y ^/W- 2, 4 -^l'* 

^>?^-^ (r^Ky yftt«)' *fflv\ ii tmmzvx \?*n 

15 - (4-y f/V7x^/V)^ y=3r 7 U V-C 2 , N] ( 3- ^/W- 2 , 4 - ^ 

V^^-t" KM y ^"7 A(III) (tfij^b-g^ No. 126) ?:^Lfco 
MALDI-TOF MS IC X K> Z. <Di£&m<DM + X*h 6 742.2 £ffSI&Ufc 0 ^ <D 
ik&-%0(D h h/VOlma x fi 627 nm, ik^HX 
m & Ir(ppy) 3=1.0 t # 0. 81 X*h^tc 0 

20 <HJ£0iJ21> 

11 (DT't^A'T-te. h>-<DiXt>9 K 2,2,6,6-Th7^f^- 

3, 5-^:7°* i^:*-^ (I*«IiH) £ffivv Hffi^J ll fclSHSKL 
T fc*X[l - (4-y f^7x^)V y 4> y V-C 2 , N]( 2,2.6,6-y 
h 7 *f-jv-z,s-^-7# >i?*~f- hj* V i?$ ^ (HI) (ffl^lt^ 1 ® 
25 No. 127) V^f&bfc 0 MALDI-TOF MS |C <fc 9 CL <D\t%m <DM + T* #> 3 

812. 3 SrStl&bfCo h/l^>}g?£tf>3S}fe*^ h/Ufl> * m 
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a xfi 624nm, M^-fc^l* Ir(ppy) 3 =1.0 t Ltct # 0. 76 T*fcofc 0 

<^mm 22 > 

H£fe#iJ 1 1 © 1 — (4-y f;U7x^)^ y y y V<7)ft:fr 9 (C 2- y 

y iy^^m^\ -mmm n tiwu^^ h7^^(2-y^-^t° 

7x=^t°y v^-C 2 , N)(7tf^7t h)/f y v>y -Mill) 
l$lstlo ^<D{k&® tMMW 7f^lfc 1 -y^-A--f y^y y >-£ 
Uttffll li t liWcs^-frv trx (2--7 ^~/vt°y v>v-c 2 , N) ( l - 

7xnyu^ydr/ yy-C 2 , N) 9 5? ? A (III) (M^it&Vd No. 64) 
10 5r#fc 0 MALDI-TOF MS \ZL <fc «9 r <Dik&Bfo(DM + T'fc -5 705.2 Srflfefg L 

fco -©{^i3© h/l^xy^^rog)t^^^ ^^©Ama x fi 618nm, 
*^Jfc$&te: Ir(ppy) 3=1.0 Hfc^ 0. 43 T*fcofc 0 
<HJfe0iJ 23 > 

HJ£#iJ 18 t'^Lfct^(l-7x-;Kydf/ yy-c 2 , N)(Tir 

15 f^rt h-r h)-r y a cud t 2-7 a* \+ ntfcm 22 

kmm^BCfcZit^ xx ( 1 -7 ^-/i^ y ^y y >-c 2 , N)(2-y^ 
=/n^y^y-c 2 , n)-t y ^r7A(in) (m^it&® N0.31) &#fc„ 

MALDI-TOF MS l£ J: 19 ^ Ojb^^W M + T*fc<5 755.2 £r$gm L fc c C tf>-fb 
^©f/HyjgM^^^^ F/K^imaxli 617nm, *^J&^ 
20 tt Ir(ppy) 3=1. 0 t Ltlt t 0.46 T*fco7c 0 

<HJfii^J 24 > 

HJife^iJ 1 1 tf>4 - ^f/U7x=/V#c \t ±- zf <T >V 7 

's/Uaj?o>Sf (7>-#** — £/B^5^f2^ife#j 11 

25 7=- h^^F-^ci -(4— y^yvy ^=/^)>r y=3ry y ^-c 2 , n] ( n - *s 

)V4 y 7 A (HI) (#J^fb<£^ No. 664) 
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h;l/xy^f (D^Tt^^^ h/U : ^ma x 629 nm 
S-^HX^ Ir(ppy) 3=1.0 t LfcEg<D*^lfc^ : 0.44 

t*^ [ i - u-^/^y ^=./u)4 y D v-c 2 , n] (rtf/urt 

h-t" hM y ^ (HI) (09^{fc*fr4fe No. 163) 
MALDI-TOF MS : M + 812. 0 

h/l^oi^^^CO^Tt^^^ : A m a x 626 nm 
ft^-lRS^ Ir(ppy) 3 =l. 0 t LfcBKWft^Jfc^ : 0.91 

h v *[i -(4-^f^7i=^)^f y^;D ^-c 2 , nm yv?^ 

(Ill) m^it^®) No. 159) 

MALDI-TOF MS : M + 973. 3 

Y ;\y^^^M<0^%^^<<7 h/V : * m a x 621 nm 
*^HX^ Ir(ppy) 3 =l. 0 LfcR8tf>*^lfcSS : 0. 82 

<mmm 25 > 

5 _ T c y ^ y H ^ (^M^XHM) £fflV^ ftt^tgK £ 

HX^-e 1— y u a — 5 - y/V^n ^ y 3f 7 ]) >-£-^$c Lfc 0 
rV^Ha £W.BF,- fV H202 f>-F poc , 3 ^> 



( / 83.4% \_J 81.4% \_) 58.4% CI— ( 

O 

Sfe&fflV^ l-^nn^y^/ !)y<Dftt)!3'l: i- y a n - 5 - y A^ 

y^r y y ^ffiv>-c i — y in^/v- 5 — y/u^-n^ y^/u 
m^i- (4->f/i'7i^) ^ y^y y y<7M-t 9 Kfflv^&^teu 

^ y a n ) iy^r y iy y a (in) (^i^-fk^ No. 704) 

^/l^m^^fg^lgTfe^^y hA : Xma x 620 nm 
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10 



15 



»^4X^ Ir(ppy) 3 =1.0 t LfcKICDft^UXSiS : 0. 38 

b** ( i - 7 ^ =• /u-5 - ydf-y u 7-c 2 , n) (r-ir^/ur 

ir hi" h)-T y v 1 7 -Mill) No. 240) 

MALDI-TOF MS : M + 735.8 

h/^^^felfc<Dmyt*^<? h/V : A. ma x 636 nm 
Ir(ppy) 3 =l. 0 t Lfc^Oft^-lR^ : 0. 70 

h y ^ (i -7^^/1^-5-7 /isstvj y >-c 2 , nw y 7 a 

(III) (MTFik&W No. 155) 

MALDI-TOF MS : M + 858. 9 

h^xy^©?g)t^/<^f/va m ax 628 nm 
S^lRlfi Ir(ppy) 3=1.0 t L;frP8i<Dfl:^JfcSj& : 0. 55 
<HlfiW26> 

3 _ - j. n _ 2 - fc Ko^->t'y v>>- (T/W KU y^tfc®!) 

j?c»c^i-SKtJtRsp-e 1-* p o- 8 -rtv y y lt~ 0 

P^mt-fflV^fc "Sulfo mix"fi J. Org. Chem. , 1943, 8, 544-549. IdlEfc^^ 



NO2 




10%Pd-C 
H 2 

82.1% 




Nitrobenzene 



20% Sulfuric acid, 
fuming 



"Sulfo mix" 




CH 2 OH " Sulfomix - 

H + CHOH 

CH 2 OH 48. 2 o/ 0 




NH 



POCI3 



53.5% 




mmm 7 v 1-? y*/ v >-<DKt>v _bier*#fc 1-^ n 
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p - 8 -rif-r y*;v ^^ffl^t i - y ^=-/v- 8 -r-tf-v v * s v 

5 N) U - n a)i^ y i>f7A(III) No. 755) 

h/H^i©^^^^ hA' : A. m a x 635 nm 

t^(i-7x=^-8-7t'7x-/My^y y y-c 2 , n) (r-tr 

^yUTir b^ h)<4 U A (III) (#J^fc^ No. 612) 
MALDI-TOF MS : M + 701.8 
10 f>/H^S©^7^^ h/V: imax 631 nm 

h v * ( i -y ol^)v- 8 -rf 7x^yb^ y^y !)y-c 2 , N)-r v 

^■7-MlII) (^iJ^{b-^% No. 609) 

MALDI-TOF MS : M + 807. 9 

H/W^^^^C0^3t^^i7 b/U : X m a x 622 nm 

15 <mmm 27 > 

#y*mm i 5 ±\zs<?~- -i/tfmi&zMz. i Tom.m 1 4 

Bid 10" 4 Pa O^^T** — 1 3 t lt«-N PD?:If I/ — h 

0. lnm/sec Tr 4 0 nm Off £ KlU^it U ftCOT i: IXC B P 

20 h y ^ (i y^/ y ^-c 2 , nm y ^?auii) (fla^tt^ 

feNo. 1) ^ 9 % £D^tl- ^ 5 i 9 t T 40m n ©Jf ^T'f 

j#LYc„ r<D^CBPOl|fW-Mi0.1nm/seci:L, !) i/ "7 A 
gtfrfi 0.09nm/sec IcfrScfc 9 f-^«r^- > O^D^^#^J^ bfd 0 

m^xm^mmm t vxr^5,mm^.x^-t^y y ^-r^ 

25 Bphen £^<f h 0. lnm/sec 1? 40nm (DW-&-X* fit tilt Vtz 0 



•> *« 
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* CO _h \Z- m^r A M 1 6 t LT7 y <fc # 1) £A/f£3gE5tl/ — K 
0. 5nm/sec T~&) 1 n m^5f Lfctg, I^^^Jl 1 1 <t LTTA-5;~£A& 
h 1 n m/sec T? 150nm Ctc 0 

5 ^com^cont^-era ®B P hen ^jb vxm* L, 

fc-;\s(Dl) ZftlM (Dm^£At££ KF £rffl^-C&#, $ © 

«9 , 100cd/m 2 -e 6. 21m/W, 300cd/m 2 "C 5. 21m/W CO 

10 ^S-H^tS £ t f-J&5b Lfc 0 C I Effi^Cfi 40cd/m 2 CO <h # (0.68, 

0. 317), 113cd/m 2 CO £ # (0.682, 0.315), 980cd/ra 2 CO t # (0.678, 
0.317), TffeoT, NT S C^f^CO^Sm^^VN, + Sfe*fi 

t^mEE Id ^ V n T t X* &> o „ 
15 hy^(i-7x = ;wy^y py-c 2 , N) -< U ^ £ a (hi) co@a{4^- 

r-fcs i y ^r / y ^temfrTitfe^ftKw&m&ttmvx 

20 LV>^3t*t^T-fc5 0 

300cd/m 2 -e'(©K«i*#H[ % RljpitflE V=5 volt T'^gfcjjKi 
J=l. 5mA/cm 2 , ffl C < 14000cd/m 2 "CIS lOvolt, 520mA/cra 2 T? o 1t 0 Z 
CO «fc 9 it it^^ U'fc E L3H-T-to^.'«;*^ai*S:''H 6 Id ij* i* j&s % 
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100cd/m 2 -V lO%&m-ftek*ft&W L*-?-© < ^#-C#T 

<mfi&m 28 > 

^],7^7[l-(4-xf;l/7x=/l')^y^/!jy-C 2 , nDCm-v 5 
;'DP)^ys?^ (HI) (^J^^^^J No. 662) 

10 V i?&J*(lH) No. 137) 

(III) (^J^ik^^No. 135) 
<HJS#!l 29 > 

HJ&#1 11 CO 4 — ^ f^7*-^o ^»©ftt>9 -7°n t*/W7 
15 >-^£j3 1^5^ tell 5&#J H 4: PI#Ki L-CWTO^ttS: 

f h7^^[l-(4-7°n kVW^^—^M y=¥/ I) ^-C 2 , N](m - 
i?? a n) i^-r U v*!7-k (III) (^^-fk^^J No. 663) 

[ i - (4 --7°p tvi^7 y^y u >-c\ n] (rtf^r 

20 -fe h-)~ hW !) ^«7i»(III) m^ik&Vd No. 148) 

HD7[i-(4 -^p tvv7x-/w)-i' y ^/ y v-c 2 , nm y s?* 

A (III) (MTFit&V* No. 144) 

<HJ£^j 30> 

25 ^7x=^#oy» (7y*^^-tt») &/BV*5&*Mi2*J60!l 11 £ 
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t- V =7** [i - (4 —4 yyu t? jv-7 4 y 3r/ y ^-c 2 , 

fx[i-(4--fy?°n k>7x-/i/)^ y df-/ y y-c 2 , N](r-fe^ 
zi'/t h-^- h)-r y v 5 ^ a (in) 

5 h i; - (4 y/n t>7x=;i/)^ y U y-c 2 , N]^ !^ 

v^-MHI) (M^it^m 'No. 146) 
<HJ£#!j31> 

1 1 (75 4 -y ^A-y ^ —yl'/tfn ^^O-ft^ 9 4 - n -^<>^ 

"r V y y- [ l -(4- n-^yf-/U7i=/u)/f y^y y > - c 2 , 

N] (m -S?* nr n)^>f V W A (III) (tfij^te^ No. 666) 

fc"* [ 1 - (4 - n -<<yf;W7x^/l/)^ y y y y-C 2 , N] (Tir^ 

/vr-fe h-^- h)-f y a (in) mmt^m no. i85) 

15 hy^[l-(4-n-^y5 1 /I/7x = ;U)^ydey y y-C 2 , NM y 

v?7a(hi) mmt^m no. i8i) 

<^JS^!l 32 > 

H#S#iJ 11 ©4 - *=f-)V7 3L=.jVi$xi y&<7}<ft:bt> tC4 -n --^y°^ 

;v7 ^~;vtfx3^Wi*m^^ut\-\-xMMm ii £ iii lx wrote 

20 t)$ril^:^-rsr«ty5^a-efc^. 0 

r h7 [ 1 — ( 4 - n -^7f /1/7 3t ~/V) ^ y dp y y y - C 2 , 
N](w -i?* f n)v>^ y ^^A(III) m^it^m No. 668) 

- (4-n-A^7*i/v)^ y=^y y y-C 2 , 'N](7tf 
/>7 h -f h ) 4 y ^ "7 A (HI) (ffl^lt&m No. 207) 

25 k y ^ [ i — ( 4 — n —N7f ;v7x=./v)y. y ^e- y y y — c 2 , n]^ y 

^•7 A (III) (0ij7jMfc£^No.2O3) 
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<HSfe#l33> 

\Z V X & <D Ufc 0 

fh7^^[l-(4 - y/l^n 7 — /WW y^/U >-C 2 , N] (// - 
i?^ a a)^>T y v^!?A (III) (^l^-ffc^^ No. 683) 

" kvxy^o^tx^n^: Imax 602 nra 
ft^lfcip Ir(ppy) 3 =l. 0 £ Lfc&tf)*^*^ : 0.43 

-t h-*- h)-r y a (in) (m^fc&m no. 46) 

MALDI-TOF MS : M+ 737. 2 

^/Vj:;/jg?&c7)^3fc;2.^^ h/V : Xma x 603 nm 
Ir(ppy) 3 =1.0 £ Ufc^^*T-HX^ : 0.95 
- (4-7/^D7x^/V)-f y^r7 y >-C 2 , NM U v> <7 

A (III) (flj^te-^ No. 22) 

MALDI-TOF MS : M + 859.2 

V /V^ls&W.n&ft*^? h/V : X m a x 596 nm 
Ir(ppy),=1.0 £ LfclgK^ft^Hx^ : 0.92 

<HJS#'J 34 > 

1 1 <£>4 f^7 /Vsl?n V^£>ft:b9 4 - - 
3 -^f;P7*r:/V#a (TA'Kyyftti) £ 5 J^te^ 

#ij 11 t IrHSK: U-C»<7>-fb-&«»S:^fifcL.fc. 

f);^7[l-( 4 - 7>k^" n - 5 - * ^-/Wt7 » ^y^/9 v 
-C 2 , N] (m "o cOv*-* y A (III) mTFik&tfo No. 738) 

h/WaiV^?S(D|g7t^^^>^ : X m a x 618 nm 

tf^. [ i - (4 - yjvoru- 5 f/i/7x^)'< y y y y-c 2 , 



«1 • 
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N] CT-t^/UT-fe ht y W A (III) (WTFit&W No. 222) 

MALDI-TOF MS : M+ 765.2 

h/Wac^^^O|§3t^^^ Xma x 615 nm 

hM[l-(4-7^^o-5-^^/1^7x=/U)-l'y^ - / JJ ^-C 2 , 
5 N]-(* D A (III) tmTjkit&yo No. 226) 

MALDI-TOF MS : M+ 901.2 

h/l^^^f&Ofgft;^^ h/U : Xma x 616 nm 
<MW,M 35> 

T J* 7=¥*[1 - (4 - hi) 7^;*-n ^-;W7 ;V) ^ y * S \) is - 
C 2 , N] (m — v^^nc) V isty J* (III) 
MALDI-TOF MS : M+ 765.2 
15 b^x.lsmm<DmytX^? Y;V: Xma x 614 nm 

t* x [ 1 - ( 4 - h!)7/^D^f;i/7i^/v)^y^; y ^-c 2 , 

N](Ttf;P7t h)-f y ^«7-MlIl) 
MALDI-TOF MS : M+ 836. 1 

h/^^jg^O^ft;*.^ h^: A. m a x 623nm 
20 Ir(ppy) 3 =l. 0 t .'UfcR^ft'-^lR* : 0. 23 

>5^[i-(4-m 7;vtu> f^7x-/u)^ y*sv y-c 2 , 
nm y v^«7 a (in) (09^* no. id 

MALDI-TOF MS : M+ 1009. 2 

h^ai^^^O^^;^.^^ l>/^ : Xma x 608 nm 
25 i^Ifc^ Ir(ppy) 3 =l. 0 £ Lfc^?)*^-ltxS£ : 0. 48 

<Hig0iJ 36> 
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7"b^^^[l-(5-h^ 7;utn^f^7x^^)^ y^-y v v-c 2 , 
N](m - pn)^U A (III) 

t * ^ [ ! -(5- h y 7/^0^/1^7 1^^)^ y=3r / U y-C 2 , 

N] (T -fe f)U7 -fe h "t- h ) ^ ^ "7 (in) 

h y * [1 - (5- h y y f/v7 ^-/^m y^y u ^-c 2 , n] 

>f !J (#1^-8^ No. 12) 

<MMm 37 > 

HMJ 1 1 0 4-^ f ^7 1 -^33f n >^<Oft ^ D t 3,5-^7/1^^- 
p _ 3 - j.^-,v? ^~)Vi£xi ism (7/l^Ky yfttl) 

fh7^^[i-(3, 5- ^y/v^-n - 3 -y tvv^-a-M y y 

^-C 2 , N] (m -v 5 ^ n n)iM y iy«7 A (III) (^^^^^^.686) 
h/Wo^^jg^lift^^y h/W : Ama x 618 nm 
fc*X[l -(3,5-^7/^o-3-^f/l'7x^)^ y^ry y >-C 2 , 
N] (7t^7t hM y ^<7A(III) (^ij^-fb-^^ No. 425) 
MALDI-TOF MS : M + 765.2 

K/l'^y^W^^^^ h/l': .^ma x 615 nm 

b y 1 - (3, - 3 -y ^vn? ^ — /i/m y^/D ^- 
c 2 , nm y ^-7^(111) im^it&yo no. 421) 

MALDI-TOF MS : M+ 901.2 

h/^zt h^: A ma x 616 nm 

MMM 1 1 <D4-^f/V7x^/P*'ny^(Dftbt)^2, 
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T h 7 * 1 - (5 , 6 - v^7yU^u7i^/l/)-f y^f-y y >--c 2 , 
N] (ju a P) y -7 A (III) 

5 fc*^[l-(5, 6 - i>7/ls*t2 y^=./U)4 y *S V ^-C 2 , N](Tir 

^/UT± h~f V v^-MIII) m^it^-m No. 501) 

hy*[l-(5, 6-^7/^P7i^;V)^y^ / yy-c 2 , N]-T 
US** A (III) (M^it^M No. 497) 
<HJ£#I 39 > 

10 HJfc^'J 1 1 O 4 -y f/V7i^;i/#P ^^^{tt? 9 2 , 

^-n - 4 -n -:/^vi^^=/i^n ^£ V* £ J^ftlUj&M 11 tW\ 

T" hv=¥^[l-(4-n — •f = f-}V- 5 , 6 - v^7/P^- n7i=;U)^ 

y^/yy-c 2 , rau n o)v?-r v v^-miid im^it^m 

15 No. 698) 

f * [ 1 - (4 - n -zf^jV— 5 , 6-i/7/Vto7x-/H^yJry 
y ^-C 2 , N](7tf /l/7t hi- hW y A (III) (#ij7jMb-^#j 

No. 534) 

M^[l-(4-n-7'f;v-5, 6 - is? >vi>r o 7 =c — V =5f 

20 / y ^-C 2 , NM y v><7 A (III) (#|^b^ No. 530) 

<HJS^J40> 

HJfe^J 7(^)l-^t3tn-|'y^7 y^(Dft^>«9{^l-^nn-5 - h V 

■7/is*u ^>/i>-y y>y y ^&/Bi>T3iife#!l 7 tpitRm lti-7i = 
5 - y ^/i^ny ^vW y*; y ^£<£j#u r ti, £ ffl v > 5 ^ 

<5o 
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7i>7^7[i - y =^=-jv- 5 - h u y/u^-u y y y y 

C 2 , N] U c 13 ) y (HI) (^{fc^^ No. 706) 

f ^ [ 1 - 7i=:;W-5 - h V 7 /U ;t P y ^ V 3r / V ^~C 2 , 

N] (Tir^yWT-fe hth)^ !) v^-A (III) 
5 h!J7[l-7x=/l'-5-Ml7/Uto> ^/^-r V * J V ^-c 2 , 

NM U V^AUII) m^it^^) No. 83) 
<^J£#l41> 

7 Ol-^Da^y^/U XDttfc) (5 (C 1 - y d a -4- h !) 
:7A^p ^yl^ y^y U :/£:ffll^-C3i;&S#J 7 t mUK ltl-7i^ 

C 2 , N] U - n p) LI v?«7 ^ (HI) (#J^ft^^ No. 707) 

l5 t ^ [1-7 ^ ~ a-- 4 - h y 7/vto y ^yi^-r y^/D ^-c 2 , 

N] (7tf/W7t htf)-f!J W A (III) 

Mj7[i-7xn/i/-4-nj 7/^n^f/w y^y y ^-c 2 , 

NM y *SV A (III) (MTFit&VO No. 82) 
<HJS#J42> 

20 HJfcM 7 (Di-ydP^y^-y y i^(ojXt>y) 1 - y p p -4-^/w 

4 _ 7/V ^-p y ^A-r y=*y y ^tv^ffl^s^te^m^J 
f F7^^[i-7i-/v-4-7/^n-ry^y yy-c 2 , N] (it — 

25 n p) y ^7 A(III) (0iJ^te-£^ No.705) 

t'^t 1 -7ai^/^-4 -7^^-p-r y^y y >--c 2 , N](rtf/u7 
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■t h-r h)-r y ^^a(iii) 
hU7[i-7i^/i'-4-7/^D>f yjf-y y ^ - c 2 , n] -r y ? 

A (III) (flBj^fc;-^ No. 81) 

< MMm 43 > 

^J£#!J 1 1 CO 4 -> f/>7i=/l/^D -Vlfe^ft*? K) 3 , 
^-o a l-^nn/f ydry y Z/(D\\1o*) I: 1 - ^ n p 

f l^7^^[l - (3, 5-v^7/l-^D7x=/P) - 5 - -7 J\» Or & 4 
y*r/ V ^-C\ N] (u - W u V v> -7^(111) 

tf^Cl— (3, 5 - -Jyjv-Jrvi 7 zz. - 5- 7/i/tn^y^y 

V >--C 2 , N](Ttf/W7t h)-f y v?-7 A (III) 

h!/7x[l - (3, 5 -i/7ju?tn 7 - 5 - 7 )V0r n y df- 

yy^-c 2 , N]-r y v 5 ^ a(iii) (0»j^t-g><K> no. 232) 

<^#!l 44 > 

ji^/P^a l-^nn^ydf/i) ls(D?Z,frt) [:i-^nn-4- 

^/u^-n^ y^r/ y ^^^i^^i^^v^5JeJl^^i||^fe^ 11 ^iiax 

f >7=5r^[l - (4 - 7/btn7i-^) -4 - 7^to^ y^f-/ 

y>--c 2 , n](/x ->?^ o a) y vf^Adii) 

t'^[l- (4-7/^n7i = ;>) - 4-7/>tn^y^-y !)y- 
C 2 , N] (Tir^/l-T-fe h h)Y y v? £ A (III) 

h!)^[l - (4-7/Vto7x=;l/) -4-7/^D/f y^f-y !) y 
-C 2 , N]V y v?r7A (III) (#J^fc<£i& No. 230) 
<Hi£#lj45> 
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ll <D 4 - y f/W7 =.>^ifs p yS^ftb DC4 - n 7 

a=.yu#.n l-^nn^y^yy ywftfcOUl i-ynn-5- 

y ^-c 2 , niu -s?* p p)^-r v WJ*aii) 

tr^ci'- (4 ^ i^/w) - 5 -^/i^p-r y y 

c 2 , n] (7-fef/vrt h-7- y -y^um 

-C 2 , N]-f y v 5 "7 A (III) (ffl^it&yo No. 228) 
<Hi&#]46> 

^jg^ij 1 1 (04-^f/i'7x^nyi!^t)(:4- h y 
a ji^ju-? ^-sutfv^m, yyottbOKi-^ 
u p _ 4 y*y y y<Sr^tb^ti>ffiv>sei^fi^lffe^ H ^ 

p ^y^;i) i/-C 2 , N](/x p p)SM y v^-MHI) 

( 4 _},ij7/vtoyf/k7x^/V) _4_ 7/ v^-n^y 

^ y y ^-C 2 , N] (T-fe^T-fe h-7" y v 5 ? A (III) 

hy*[i- (4-M)7/wto^Wsi/w) 

y^yyy-C ! , Nl'f D^ 1 )^ (III) (^J^fc-S-^ No. 256) 
<H*fe^J47> 

« ^ a i - y p p y * y y ^©ftfr t> 1 - y p p - 4 - 
' f y 7/vto H y* / !i W*i)B^5^i±^ 11 h 
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T" h7^[l - (4-7^tD7xi;V) -4 - Ml y/l^a y =f- 
)V4 y ^ y y >-C 2 , N]( M -v^ p n)v?-r V W A (III) 

t"^Cl- (4-7/l/tn7i^/l') -4 - h U 7/Wtn^f y 
dryy>-C 2 , N] (Tir^/UTir h-7- y >?>>A (III) 

5 MIX[1- (4-7/Vto7i^;U) -4 - h !J 7;Vto^f ^^f 

y*y y>--c 2 , N]-r y ^-7 a(iii) (^ij^t:^^ no. 231) 

<HStS0jj48> 

11 04 -y ^vl^y m^/U^p V®?tf)ft;b 4 - y/l^P ^ 
ol=.;U7$X3 1 - y p n y =*r y y V<£><ftfc> 9^1- y p p - 5 — 

10 h y 7/i-^-p y ^/i~r y *ry y ^^tti^thm^^u^nmrnm 11 £ 

T h 7 ^ - (4 — -7zl—/\s) -5- M7/Vtn^f 

/w-r y =^y y ^-c 2 , n] u - o p) ^ y ^nan) 

t*^[l- (4-7;^p7i-;v) -5-M)7^to/f;Hy 
15 dryy^-c 2 , N] (Tir^/PTir h"^ y v^-MlII) 

h!)^[l - (4-7/PtP7i^/U) -5-M7^tn^ W 

y^ / d v-c 2 , Ni-f y ^ 17 a dm (mmt&m no. 229) 

<HI£#ij49> 

^j6S0U 1 1 ©4-^f;U7x^;^n >$?Oft;b9 C4-MJ y jvJr 
20 p y =f-iV-7 ^z=.;Vi^ p l - 7 n d >f y ^ 7 g y Oft > 9 1 - 7 

p n - 4 - h y y/v^-P y ^w-f y^r/y ^Z^ti^ixm v^J^fl-fiH 

r h7^7.[l - (4-M)7/^d^ a< y ^ — /i^) -4-]>y7 
^tn^f/K y ^y y ^-C 2 , N](M-'7^on)^!) i/ fp JU (III) 
25 (#]7F<ffc-£^ No. 691) 

t**[l - (4 - h y 7;^n^ f/l/7i^/V) -4-hll7;VtP 
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n^/wv^y^-c 2 , N]-r y ^^a(iii) (#j^{fc^ no. 260) 

<H*£#|50> 

5 HJfgfllii © 4 - ^ f /V7 x=/v# o ySfe»fifc D - h y 7/Wt 

^(.7^7(1- (4-h!)7/^B^f/V7i=/V) - 5 - h V -7 
L0 /VtD^f/Wy^y^-C 2 , N](m n V ^-7^(111) 

(4 - h!)7/Vtoyf^7x=/V) -5-M7/Uto 

y y / y >--c 2 , n] (rtf/wrt h-*- h)-r y ^7^(in) 
nyf/wy^yy^-c 2 , nm y W a an) (^i^-fk^^j N0.255) 

15 <%W\$\> 

1 1 <£>4 - >f/U7i^n^^^5 K^*** — *t 
§513, 4, 5, -h!)7^n7x = ^ti^ 
V y(D\Xt>K) (ci-^np-4-h!) y y U y^r^: 

n^tL^s^teli^J 11 ^tttLt^Toft^is^f 

7^h^*-*[l- (3, 4, 5, -H)7^n7s^) -4-K 

y :7^*-u y y *y y v-c 2 , n] (/i 0 o)$?>f y v?* a 
(III) 

t'^ [ 1 - ( 3 , 4 , 5 , - h y n 7 *"^/^) - 4 - r V 7>' 

25 y ^-yU-V J * > V V-C»' f N](7tf^7t Kt h)^ ^ 

(III) 
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h V *[ 1 - (3, 4, 5, - h ]) 7 fr Om 7i-/U) - 4- FU7 

/K y^; y y-c 2 , n] 4 y & v j» (in) im^it^m 

No. 253) 
<3U£#'J52> 

$g 3 , 4, 5, - h V 7 zc^/v^'n l-^pn^y^/ 

y XDft*? 1 ? Cl-^PP-5-h!J y/i^n y ^vi^f y^y jj y^/ 

10 ^ h 7 *c*tl - (3, 4, 5, - h !i 7x^) - 5 — h 

y y ^y^-r y^r/y y-c 2 , n] (/z - it? u n) ^ y v? a 

(III) 

2 ^[1- (3, 4, 5, -h!)7/l/tn7x=/>) - 5 - h V 7 /V 

3ru *J-;Vs< y =*f y y > - C 2 , N] ( T i? ^ T ir h -J- h W y v> y A 
15 (III) 

hy*[l- (3, 4, 5, - hi) y/V;*- n 7x^/1/) - 5 - M) 7 

d y ^/u^r y * j y y-c 2 , n] j y ^ ? a cud (m^ik&m 

No. 250) 

* <mMffl 53 > 

20 UlSi^J 1 1 (O 4 -y f/l'7xr:/l/^D >-^Oftfc> 9 K 3 , 4, 5, 6 

-r F7 -7/\s$r'v 7x=/V/f n l-ynn-Yy^yy ycoftt? 9 

|C1-^do-4 - f y 7/>tny ^/W-f y =3r y y ^^fjxffl^ 

25 Th7=»r^[l - (3, 4, 5, 6-T ^7 7/^0 71=^) - 4 

- h y -7 jv-xu y ^/w-r y *y y y--c 2 , n] (^ uu)i?4 y w 
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A (III) 

(3, 4, 5, 6 -T F7 7/^o7i=/H - 4 - h !> 

(III) 

MJ*[1- (3, 4, 5, 6-fh77/^o7x^^) - 4 - b 
y7/ ^ D;(fH y^y^-C^ NM U A(III) 

No. 268) 

MMM 1 1 ©4 ^~J\s-&v >fgt<Dftt> V 3 , 4, 5, 6 

_^ j,77/^D7 I ^DyS 1 i-^PP^y^/!) 
1;i-^dp-5-M) y- y^^D -ttt^tusi^ 

^h^^r^Cl- (3, 4, 5, 6-rh77/VtD7xX/V) -5 
- h V 7/V^n^M y >--C 2 , N](/x n cr)vM ]} i?V 

A (III) (0d*Mfc##J No. 690) 

t'^Cl- (3, 4, 5, 6-fh77/^o7i^) " 5 " h ^ 

7y ^P^/K y^y y y-c 2 , N](7tf/v7t hi- bM y 
(in) 

- (3, 4, 5, 6 b ^/l'** 7i=^) -5-h 
^^p^^y^-yyy-C 2 , N] y V? £ A (III) (W^ffc^ 

No. 272) 
<Hlfe^'55> 

XiR J. Chem. Soc. G, 1966, 2328-2331.'* J- Chem. Soc. C, 1971. 61-67. 
J. Org. Chem., 1971, 29, 329-332. IF Org/ Syn. , 1960,40,7-10.0 
*fe(^o tftl^tftKt,- - ^ p o - 3 , 4, 5, 6, 7 
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8 - ^ * -*y ? tv u 4 y ^ / y y £• j& i~ 5 „ 




HJfetfiJ 1 1 tf> 4 -^ ^/l^a^/UzKn >&<Dftt> *) \Z. 3 , 4, 5, 6 



5 ft*? <9 *C 1 - 2 o o - 3 , 4, 5, 6, 7, 8, -^t7;^n^fy 

7h?*X[l- (3, 4, 5, 6-f>7 7/Wte7x=^) -3, 

4, 5, 6, 7, 8, -^y^7/V^n^ y^/ y y-C 2 , N] ( p. - & 
10 ^ n a) y A (III) (mTFit&yt No. 709) 

tr*[l- (3, 4, 5, 6-f 1^7 :7/l^ci :7 n/V) —3, 4, 

5, 6, 7, 8, -^y^77l^tn-r y^ / !) y-C 2 , N](7tf/V7 
ir >T- hM y v>«7 A (III) (^^-fb^ No. 457) 

> y [ 1 - (3,4, 5 , 6 -T- h 9 -3,4, 
15 5, 6, 7, 8, -"Sis* zr/V^usi y * / y ^-C z , NK U 

(III) (0iJ^{t:-g-#J No. 454) 
<Hlfe^j56> 

HJStfij 11 <04 - ^f/V7i^P i^Oftfr l 3t3-^y7'Dt 0 
>7i=^pyg| (7 ^7J**-*±$!!) Srfflv^^teHj&fcfliJ n £ 

20 . mffi\zLx&T&it&w*mifc&i$.-tz>z b&&a-?hz>* 
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xh^^^ci- (5 --r y ^71^^) -ry*yy>--c 2 , 

N] ( ^ _ c a ) v?^f U * A (III) 

f/>7t h)-r y ^ ^ (in) 

yv^tj7A(in) (m^ik&yo No. 315) 

<*lfi«57> 

MM ii ©4-^f/^ x p yi^ft^ C 3 - 7f /^ x 

10 ^tsrn^ltfc^o 

- (5-7'f/i'7x^) ^y^-yy^-c 2 , N](it- 

^ a a ) ]) *J * A (III) (m^t^VO No. 725) 

fc**[l- (5-7f/V7x^) yy^/'^-C 2 , N](T-fe^/WT 
•fehthH U v 5 ? A (ill) 

15 h V *[1 - (5-7Wx = /V) ^ y^r / ^ ^-C 2 , NM !) 3** 

A (III) (m^it&lfo No. 316) 
<H1&#] 58 > 

#iJS0iJ 1 1 ©4->f/l'7x^P^^^- 3-t^^7 

fh 7^ti - ( 5_^^^yv 73 ,=^) ^ y*y y >--c 2 , n]U 

_i;^o)^!) ^^A(III) (M^fc^ No. 730) 

f*[i- <5-*»^*=^ * y*y y^-c 2 . N](7tt^ 

T*fe M>f y S^-MIII) 
25 h-JMl- (5-t>f/V7x=/V) ^y^yy^-C 2 , NM !J * 

■7 A (III) (^{fc^ No. 321) 



ft * 
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. < mmm 59 > 

5 -xh^^^ci - (5-^ h^v/7x-/u) 4 ; D >-q 2 , N](/i 

- n p) v>-f y ^"7 A (III) 

tr*[i- (5-^ h^->7x = ^) ^y^r / yy-c 2 , N](T-fe^/V 
Tir h-^ h)-T v^-Mlll) 

(5-^ F^r-77x=^) ^y^/Uy-C 2 , Nl^fP-7 
10 <7A(III) (mtjkfc&M No. 375) 

<H^^!l 60> 

^JStfiJ 1 1 <D4 - ^f/V7i=;V#n ^^OftfrO 3 -^^J-;^* 

15 7h7^f7[l - ( 5 -^-f=3->Vjr2r*/'7x.~)V) 4 V * S V^-C 2 , 

N](/z -it* P p)v?-T !J ^>7A(III) 

fc*x[l- (5 -^^^/^^v^rc^/V) y / ]) 1/-C 2 , N](T 

- ( 5 - — -7=5- %/7 ^y^yyv-C 2 , N] 

20 y ^-7^ (111) No. 398) 

<HSS^ij61> 

HJfe^iJ li -y- ^/i^y ?L=.)\,iS p ^^oftfr «9 lw 4 — h V ? jvar 

p ^ h *c~>Z7 i=/^n ^gfc (T/l' K V s/V-ttiKK l-7np^y^ 

y y :/<Dft;b Dti->Bo-4-M) 7/w^-p y y^y y 
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=r h 7 [ 1 - (4 - h 'J -7 fr* xi y V*^7 ^~fr) ~ 4 - h D 
ytvOrxi y y / y ^-C 2 , N]U — i/ 7 o n)v ? W y J* 

(III) 

- (4 - h y h^-v7x=/i/) -4 - h y 

p^f/K y*y y >--c 2 , N](7tf/w7t ^ ^ -^y^(ni) 

h y * [i - (4 - h y y h ^->y ^^^) - 4 - h y 
d-n y ^yu>f y * y y ^ -c 2 , n] y ^ -> a (hi) xw&it&ta 

No. 411) 

<mmme2> 

mmm 1 1 ^4 -y w*^o >&<dk*>*) k4- h y ^/v* 

D y b^-yy m-A-tf p ^S£, l-ynn^y^f-yy yo^on 1 - 
ynn-5-hy y * y y v&^ttW/fl^S^te 

gtttt 11 i W«K Ut»TOft****H*t 6 : fcj5S#»-C*»5. 

(4-H)7/Uto> h*'>7s=/W) -5-hy 
7;utn^ y *y y X-C 2 , N]U n u)v^ y A 

(III) 

tf*[i - (4 - h y 7/^0^ h*v7x=^) - 5 - h y yfrir 
p^,w y^y y ^-c 2 , NKTtf^r-fe h-7->W V J* (in) 
h y * [1 - (4 - h y 7;^b y h^^y^-^) - 5 - b y 7^ 
■ *d y ^frj v * ; y y-c 2 , nm v (in) («*<&£•*> 

No. 410) 

< £16 09 63 > 

11 © 4" - y f '^^ isA>#n y«Oftfc 9 K 4 - h V 7 fr* 

lc x _> c xi-A-yfrifnj y*y y ^ft^ttJi^s&^te^ 



WO 02/44189 PCT/JP01/10487 

104 



T h 7 - (4 - h!i ~7 jVJru y h * is -7 =-jV) — 4 - ~7 jV 

to^ydf/ i)y-c 2 , N](M-^^Bn.)^!Jj?i>A(iii) 

tf* [ 1 - (4 - F !J 7^to^ h^r->7x-;u) - 4 - 7/1^ o -f 
y=3r/ y y-C 2 , N](Tir^/WT-fe h^- y ^-7^(111) 

^y^yyy-c 2 , n]w y a(iii) mmt^m No. 409) 

<^Jfe^J 64> 

^SS^lJ 29 (7) 1 - (4- t°/l^ -7^^^)^ y=3r/ y V^rffiVN, H;&£#iJ 
11 £ I^IIUCr- h 7 =*r^ C 1 - (4-7n t/l'7i=/V)/(' V / y y — C 2 , 
10 N](/z n n)^^ y i^[7A(III)^MS LTt'7[l -(4-^°n f/U 

7^-/U)-r y=3r/ V V-C 2 , N](7tf-^7t hth)^ U A (III) 

£r^j&i-s 0 ^.(Dit^^tmmm 1 <d 1 - y y * y y y^nm 

#J 11 t l^^t-S^$i±-T, 1 - U-y°u y ^ y 

yy-c 2 , N](i-7x-;v^y^y yy-c 2 , n) ^y^ndu) 

15 {m^^m No. 283) SrMf5:im-C*S. 

^JfetfiJ 11 ©1- (4— y ^/u^zn = /u)>r ydf-y y i/(DiXt?K) l£ 1 — 
7x=;K7^y y y^ffl^, Hffiffll 11 £ h 7 ( 1 - 7 ^ 

-/w-r y 3ry y y-c 2 , n) u * » w a am srgs l 
20 tt'7(i-7x = My^y !)y-c ! ) n) (r-fc^vur-fe- h h)-r y 

i?<7 A (III) 5. - (Dit^mtmMm 29 ©l-(4-7°nkVU7 

y *y y ^&mmm n ti^^tcs^^-fr-c, t-^Q-y^ 

^/w y^yyy-c 2 , N)[i -(4-^n ^71=^)^ y^y yV- 

C 2 , N] y 9 ^7A(HI) (^J^ft;^ife) No.299) ^f^Ci^fl 
25 t?>>5 0 . 

<HJS^J 66> 



WO 02/44189 



105 



PCT/JPO 1/10487 



■mi&m 22 <D 2- 37^-/1^° \) i?ls<Dftt> 91-1- (4 - ^*->/U7 

t'^ [l- (4-^^->/v7i=/i') 'f y^y !) — c 2 , n] (i-y 

5 x^/Ky^yyy-C 2 , NM y v> -7 A (III) m^it&yi No. 287) 

<H£S#J 67 > 

ns&tfij 22 o 2-7^=/wt°u v^ott^f? m i -y a^/w y^y 

y y&fflvv 1 y V yoftfe 9 1 - (4--^vvP 

7^^/w) >f y =*y y ^&J8v^-5EA*Milll60>l 22 il^f ictTi^©ft 
10 ^^^t5:^ s tlT'fc5, 

hf* (1 - 7x=/H' y 'J ^-C 2 , N) [1- (4-^=5r^/^^^ 

=yw) >r y *y y v-c 2 , nK y *?v a(iii) ({^{b^^i No. 303) 

<mmm 68 > 

15 i-A-) 4 y*y v ^zm^z^ftteMmm 22 ^nictt^^ 

[1- ^y^yyv-c 2 , n] (1-7 

y y ^-c 2 , nw y a (hi) (^ft:^ no. 289) 
<n»y 69> 

20 mifoW 22 <£> 2-y^=/vt°y Vy<nftt>*) \z. 1 -y^~;W y^y 

y^Srfflw 1 -7s=/W y *y !) v<Dfit» 0 1: 1 - (4 - t^ f /v 
7x-/u) j y*y y fkm^zzwtenmm 22 ^iicut^©^ 

ir7(i-7x^/Ky^y y v-c 2 , n) [1- u -^f/^x 
25 y^y y ^-c 2 , nh y v^-miii) m^it^m no. 305) 
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^t@?^ 400g( 2. 5mole )£#** 2500ml {C^fi?$-gr, ^?fi{£?£$P Ufc 
^k\^n Ctait-eaEft* 219g( 3. 35mole )&anx.S„ X^^^-v^aV 

5 «Bt&&atEiU Tkgfc&y *y -/usfcj^b, ^jllt 14-9 g off 

activ.Cu powder 

_/ ==! V_ C 6 F 13' /=\ 1)n-BuLi 3)H+ /=v 

iQ _^ C6F , 3 ^^ (OH)2 

^Kg#i] 11 04 — y ^JV7 /Pztf n ^l&^f^ 9 4 — 

T h^^f-^Ci — (4 — 7 /v^rvL^Zcis jv? zsL^/v^si y 3ry y :/ 

15 -C 2 , N] (u - W n n)iM V i?*> A (III) (M^t^Vo No. 715) 

br* [ i - ( 4 — /<*-7 ;v$-u is/uz7 ai =. y^) ->f y y y — c 2 , 

n] (7tf/u7t h-t- h)w y yr>A(iii) 

h y ^.[1 — (4 — /<— 7/utn^^v//i/7x=/l/)-f y ^ y y ^ — c 2 , 
N]-Y y v^^A(III) (0H*Mfc-£<fo No. 475) 
20 < HjjfefliJ 71 > 

^jjfe^l 1 1 CO 4 ~ y f/W7x=/V7Kn ^lk.Oftt> 9 tC4 -^—7/1^^- 

p a- 4 -y/u^-n^ y^y y ' >-£^H^*Lffl v>5J£i*Mi£i; 
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y- - (4 -/'«-7/l'tn^dfi//U7i-/l') - 4 — 7A'3* 

n^y^y V >-c\ N](/x od)^ y v>7 A (III) 

1 — (4 —y<—y/U^-u^^ciy/U^=^=^/U) — 4 - 7 JVJru 4 y 
=^y <J i/-C 2 , N] (7tf/WT-ir h "7" bM ]) i? & A (III) 
5 h U ^[ 1 — (4 — ^—7/U^*o^ d f-*>^7 3i^/W — 4—7/1^ ^-n^C 

IJy-C 2 , N]-T U A (III) (m^it^^ No. 478) 
<H3fe#J 72 > 

.0 |:i-^dd-4 - h!J y^tny ^vWW 7 ^y V ^Zstti^tim^Z 

zi^^-n y ^/W y^y'J 7-c 2 , n](/i-v?^pp)^ y -7y a (in) 
y ^/w y^-y u >-c 2 , n] (r-fef/i'7-t hi- h)^r !) ^7 a am 

h y 7 [ 1 — (4 — — 7/W^-n^dr vvV7 ^ — /W) - 4 - h V 7 /Vjr 

□ yf/Ky^y y y-c 2 , nm y s/7-Min) (#J^t:^ no. 477) 

20 HSfe^J 1 1 <OA -y f^7xr:/^o >^<£>ft:b 9 Kl 4 -/<-7^t 

P a.^v'/V7 ^n/l^n 1 -7 ci n-f y =*y y T-Olt^t) K 1 

-ynn-5-hy y;^py ^/i~r y =^y y v^ti^ft/sv^j^ 

So - 

25 T" V 5 [ 1 — (4 7/Wto^^WW7 at— - 5 - h !/ 7 

vwa-n y ^a-y y^y y ^-c 2 , n] U - v>y c o) $m y s**a<iii) 
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f 1 — (4 — s<— 7yW^u^df-->/U7=c=/U) — 5 - h V -7 jV^-n 
y ^)\"( y*/» is-C 2 , N] (Tir^A-T-fe h ~T h)-f V A (III) 
hy^[l-(4 -^-7^tn^dr->/W7x=;l,) - 5 - h V ~7 jVif 

n y ^-/w y ^ y y >-c 2 , ■ nm y ^ndii) (0<J^<b-£^ No. 476) 

5 <^JS0!174> 

22 <7) 2- 7x-yl/f y -^^<75^t> ( 4- cz 

^^•>;i/7x^) - 4 y y 1/ % m\<^ Z> UftteMM&l 

t"" ^ [ 1 — (4 — s<—7 /V^-n^iriyjXsy — 4 - 7 As Or n 

10 y^r/yv-C 2 , N] (l-7x-;Ky^r;yv-C 2 , N)>T!J^?A 

(III) (0lj7jMfc<£^ No. 479) 

<mmm 75 > 

22 (D 2-7x^/Wt°!j^y(0^h>l9{Cl - 7x^/K y^y 
y l -7i~/W y ^y y >>_<Dftt>9 1 - ( 4 — 

15 ^7x=^) J ; v >-&m\<^z>u9\-tenMm 22 t bus ml 

t'7>(l-7x-;Ky^/yy-C 2 , N)[l- (4 — 7/l/^n^ 

.df-iy/u^^— /u) ^y^yyy-c 2 , nm y a (hi) (#J^te-g-^ 

No. 480) 

20 <mmm 76> 

fttC^i~SKT?4 — ( 1H, 1 H, 2H, 2H-/^— 7 jVJru ^y^-;\,jr*r 
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